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ABSTRACT: 

PURPOSE: To imake effective the inhibition of a leakage current in an 
inverter circuit as well as to contrive an increase in the effectiveness of 
inhibition of the effect of hot carriers without making large the occupation 
area of the circuit by a method wherein a MOS transistor of a vertical 
structure in which the sidewalls of columnar semiconductor layers are used as 
channels is used. 

CONSTITUTION: An n-type well 2 and a p-type well 3 are formed in an Si 
substrate 1 , columnar Si layers 5 and 6, which are respectively surrounded with 
each groove 4 and protrude insularly, are fonned in the respective well regions 
and a P-channel MOS transistor Qp and an N-channel MOS transistor On are 
formed. That is, each gate oxide film 7 is formed on the outer peripheral 
surfaces of the layers 5 and 6 in the grooves 4 and each gate electrode 8 is 
formed in such a way as to encircle these outer peripheries. After the 
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formation of these electrodes 8, P-channel side source and drain layers 9 and 
10 and N- channel side source and drain layers 1 1 and 12 are formed by 
Ion-implanting an impurity. The subthreshold characteristics of a MOS 
transistor constituted in such a way are steep and its switching is very small. 
As a result, stand-by current in an inverter circuit is effectively inhibited. 
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